US009116705B2

a2z United States Patent (10) Patent No.: US 9,116,705 B2
Heuler et al. 45) Date of Patent: Aug. 25, 2015
(54) MAINFRAME-BASED BROWSER 6,915,487 B2* 7/2005 Costiganetal. ............ 715/771
7,007,266 B1* 2/2006 Isaacson ................ 717/100
. . 7,010,780 B2 3/2006 Perycz et al.
(75)  Inventors: gandall.(I. ge.‘l‘ller’ y;hguniy’gﬁ %JSS) 7,065,745 B2*  6/2006 Chan ...ooooorre 717117
uane K. Crilley, Pittsburgh, PA (US) 7,124,413 Bl 10/2006 Klemm et al.
. 7,134,086 B2* 11/2006 ... 715/763
(73) Assignee: The PNC Financial Services Group, 7,340,714 B2*  3/2008 . 717/102
Inc., Pittsburgh, PA (US) 7,437,703 B2  10/2008
7,557,707 B2 7/2009 Kumar et al.
® ol : : : : 7,594,181 B2* 9/2009 Rothweinetal. ............. 715/763
(*) Notice:  Subject to any (gsglalmeé’. the :lermgfthls 7,747.941 B2* 6/2010 Campbell et al. ............ 715/234
patent is extended or adjusted under 35 7,757,207 B2*  7/2010 Yanetal. ... L T717/100
U.S.C. 154(b) by 1851 days. 7,849,438 Bl* 12/2010 Hemmat etal. ............ 717/102
7,941,747 B2 5/2011 Jawaharlal et al.
(21) Appl. No.: 12/248,177 7954051 B2 52011 Achilles etal.
8,069,435 B1* 112011 Lai .cccoceoverernnenene ... 717/106
Tad. 8,156,505 B2* 4/2012 Venkatanna et al. ... 719/313
(22) Filed: Oct. 9, 2008 8,364,625 B2* 1/2013 Heuleretal. ..o, 706/47
. . 8,370,281 B2* 2/2013 Heuleretal. .................. 706/13
(65) Prior Publication Data 2002/0143819 AL* 10/2002 Han et al. ...ooooocrcvcrrrrns 707/513
US 2009/0100344 A1 Apr. 16, 2009 (Continued)
Related U.S. Application Data OTHER PUBLICATIONS
(60) Provisional application No. 60/979,508, filed on Oct. International Search Report for International Application PCT/US
12, 2007. 2008/793 16 dated Dec. 9, 2008.
(Continued)
(51) Imt.ClL
GO6F 3/0481 (2013.01) ) ) .
GO6F 9/44 (2006.01) Prlmary Examiner — Reza Nabi
GO6F 17/30 (2006.01) (74) Attorney, Agent, or Firm — Buchanan Ingersoll &
(52) US.CL Rooney PC; Robert J. Pugh
CPC ............ GO6F 8/34 (2013.01); GOGF 17/30902
(2013.01) 57 ABSTRACT
(58) Field of Classification Search In various embodiments, a programmable apparatus foruse in
USPC oo 715/224, 239 a computing environment is provided. The apparatus may
See application file for complete search history. include a browser configured for viewing at least the follow-
ing portions of a mainframe system: at least one enterprise
(56) References Cited architecture framework (EAI) component of an EAI frame-

U.S. PATENT DOCUMENTS

5,301,270 A 4/1994 Steinberg et al.

6,330,007 B1* 12/2001 Isrealetal. .................. 715/762
6,738,975 Bl 5/2004 Yee et al.

6,817,008 B2* 11/2004 Ledfordetal. ............ 717/102

APPLICATION
SERVERS/CLIENTS

«afy

CLIENT
WORKSTATIONS

work operatively associated with the mainframe system; an
extensible language tag name including at least one of an
associated default value or an edit table identification; an edit
table entry.

14 Claims, 38 Drawing Sheets

201

(-—206

MO SERES f<XML>

s

BUSINESS

RULES ENGINE

t—204

——
EXTERNAL

DTy [ 22
SOURCE(S)




US 9,116,705 B2
Page 2

(56) References Cited
U.S. PATENT DOCUMENTS

2003/0184585 Al* 10/2003 Linetal. ... 345/763
2004/0073565 Al* 4/2004 Kaufmanetal. ... 707/101
2005/0021836 Al 1/2005 Reed et al.

2005/0044197 Al*  2/2005 Lai ..coovviniviiiiiiinnins 709/223
2005/0096959 Al*  5/2005 Kumar et al. ... 705/8
2005/0102632 Al* 5/2005 Klingeretal. ... 715/789
2005/0273709 Al 12/2005 Lough et al.

2005/0283410 Al 12/2005 Gosko

2006/0015847 Al*  1/2006 Carroll, Jr. ......ccccooee. 717/109
2006/0106897 Al* 5/2006 Sapozhnikov etal. ....... 707/204
2007/0006206 Al* 1/2007 Dhanjal etal. ................ 717/168
2007/0050735 Al 3/2007 Roesnet et al.

2007/0150805 Al*  6/2007 Misovski ....ccooviniinnee 715/518
2007/0250769 Al  10/2007 Bass et al.

2009/0099981 Al* 4/2009 Heuleretal. ............. 706/11
2009/0099982 Al* 4/2009 Heuleretal. ............. 706/11
2009/0100402 Al* 4/2009 Heuleretal. ............ 717/100
2009/0165115 Al*  6/2009 Toumura et al. . 726/12
2010/0088618 Al* 4/2010 Mayer-Ullmann ........... 715/763

OTHER PUBLICATIONS

Written Opinion of the International Search Authority for Interna-
tional Application PCT/US 2008/79316 dated Dec. 9, 2008.
International Preliminary Report on Patentability for International
Application PCT/US 2008/79316 dated Apr. 13, 2010.

Jacobson, Carl, “Internet Tools Access Administrative Data”, Cause/
Effect Magazine, vol. 18, No. 3, Fall 1995, pp. 1-8.

Kernochan, Wayne, “Mainframe Conversion to Web Services”,
SearchDataCenter.com, Jul. 5, 2006, pp. 1-5.

Kernochan, Wayne, “Web Services Development Needs the Main-
frame”, SearchDataCenter.com, Apr. 19, 2006, pp. 1-6.

“SOA Development Tools Utilize Existing Mainframe Resources”,
Mar. 28, 2006 and “GT Software Makes Service-Oriented Architec-
ture Available for the Mainframe”, Feb. 27, 2006, accessed from
ThomasNet Industrial Newsroom®, 2007, pp. 1-5.

“COBOL sp2, The 100% COBOL Solution for Graphical User Inter-
face Development”, accessed from http://www.flexus.com/
cobolsp2 html on Mar. 30, 2007, pp. 1-14.

Wetzel, Doug, “STSC CrossTalk—Managing the Changing Main-
frame Environment”, Mar. 2000, accessed from http://www.stsc hill.
af.mil/crossTalk/2000/03/wetzel.html on Mar. 30, 2007, pp. 1-5.
Kirzner, Rikki, “IBM’s Enterprise Generation Language Leverages
Existing Business Developers Skills to Expedite Java/J2EE and SOA
Development”, accessed from http://www.devx.com/ibm/Article/
31574/4047 on Mar. 30, 2007, pp. 1-5.

Myers, Brad A., “User Interface Software Tools”, Aug. 1994, CMU-
CS-94-182, pp. 1-57 as accessed from http://www.google.com/
search?q=cache:geUYgYz0x9wJ:www3.cc.gatech.edu/classes/
AY2002/cs4470__fall/CMU-CS-94-182.
pdf+mainframe+user+interface+construction+tool&hl=en&ct=clnk
&cd=35&gl=us on Mar. 29, 2007.

U.S. Appl. No. 12/688,515, filed Jan. 15, 2010.

U.S. Appl. No. 12/688,528, filed Jan. 15, 2010.

U.S. Appl. No. 12/688,545, filed Jan. 15, 2010.

Office Action mailed Jan. 31, 2012 in U.S. Appl. No. 12/248,403.
Office Action mailed May 3, 2011 in U.S. Appl. No. 12/248,249.
Office Action mailed Dec. 16, 2011 in U.S. Appl. No. 12/248,249.
Advisory Action mailed Feb. 24, 2012 in U.S. Appl. No. 12/248,249.
Office Action mailed May 3, 2011 in U.S. Appl. No. 12/248,278.
Office Action mailed Nov. 30,2011 in U.S. Appl. No. 12/248,278.
Advisory Action mailed Feb. 3, 2012 in U.S. Appl. No. 12/248,278.

* cited by examiner



US 9,116,705 B2

Sheet 1 of 38

Aug. 25,2015

U.S. Patent

10}

04

80!

9011 80 ol .
aﬂ%% VIV VIV aﬂ%%
W3O NIVIOANEL| | LNALSISHEd NEDG
/
020)—H— VAV GARHC
— - _HYIYO CRAINGESN
= 9011 vivaonusia
3 7 Y20l NOISS3S
mo_\
\
YRIOMINVY | NALSAS
Iv3
4 :\

d3sn

70!




U.S. Patent Aug. 25, 2015 Sheet 2 of 38 US 9,116,705 B2

,/b/,201
202\ DISTRIBUTED TIER - NET 206
D HTTPY! /
‘‘‘‘‘ = | PRESENTATION| | GLOBAL360
MODULE L— 206
APPLICATION ] G360
SERVERS/CLIENTS 2064 INVOKE | seRvice
INTERFACE MODULE
J )
202 . 2068 - O»
— e TP 060 [ M=
[
CLENT MQ INTERFACE
WORKSTATIONS
MQSERES___<XML> E%%%
=i
MQ SERIES @'
— I!!“-—208
—OML>—
— MQ
HUB
MAINFRAME 204A
4 204

MQ INTERFACE
TRIGGER

EXTERNAL | 599

EAl FRAMEWORK DATA
\ SOURCE(S)
LINK COPY 204B
BOOKS
204C 204D
\ 4
BUSINESS APPLICATION

RULES ENGINE BUILDER

|

FIG.2



U.S. Patent Aug. 25, 2015 Sheet 3 of 38 US 9,116,705 B2

( START )

]

RETRIEVE ||
STATE DATA | | 302

ANALYZE INBOUND
MESSAGEAND | 304
UPDATE STATE DATA

3064 3068
A [
EVALUATE EVALUATE
AFTER-RULES BEFORE-RULES

STORE UPDATED | | 308
STATE DATA

i
RETRIEVE
PRESENTATION | —310

OUTLINE

/

EXPAND
OUTLINE / CREATE | [—312
OUTPUT MESSAGE

/

EVALUATE
OUTLINE ON DISPLAY | [—314
OBJECT BASIS

|

COMMUNICATE 316
OUTPUT MESSAGE

]
( STOP )

FIG.3




US 9,116,705 B2

Sheet 4 of 38

Aug. 25,2015

U.S. Patent

aov

Vi-old

1HOR /1437 114/01d

NMOQ /

dN-84//Z4 NUNLFY/IAVS:€4  JAVS-YAING  13ONVO-¥V3IT0

0
0
0
0
0
0
0
0
0
0
0
0
9 90
9 10

ZIZIZIZIZIZIZIZIZ|IZI=ZI=Z1=Z|=]|

NI ANl AT dAL
3Ny 449 800 QM

000
000
000
000
000
000
000
000
000
000
000
000
000
000

<C <C <C <C <€ <C <C <C <C <C <C <C

00000 0200000 0600000
00000 1000000 6800000
00000 #000000 800000
00000 1000000 800000
00000 #000000 0800000
00000 1000000 6200000
00000 8000000 1200000
00000 G000000 9900000
00000 9100000 0500000
00000 €000000 Z¥00000
00000 £000000 0¥00000
00000 0¥00000 0000000
00000 ZE10000 0000000
00000 988E€E00 0000000

HLd3d NN N7 138
S¥Nd20 @134 440

- 10800 -———————— -
H0ID NOI9Y
6262y 3ZIS XYW
eyl | N3340S
Lhova-vh 3L ¥3a7INg S3I143d0¥d TAX

0530 - NvdL 7100
SNLVLS - Nvdl €100
NOILOVSNYYL - Wdg ¢100
NOILOY - Wdd 1100
dNOYD - NVL-Wdg 0100
3dAL -324N0S - WdE 6000
304N0OS - Wd8 8000
NOILINN4 - Wdd 2000
dl09€d 9000
QR43dO - H3LLINANS 5000
NIDOT - ¥3LLINENS 000
AIM - H3SN €000

07314 - A34IND3Y - ¥3SN - 09€9 2000
X3aNIdYN 1000

038
JNVNdT34 a4

| HaNIONIND3S
X3ANIdYN INVN ¥31dYHO

£00¢/0€ /€0 -3Lvd

/

— 70y




US 9,116,705 B2

Sheet 5 of 38

Aug. 25,2015

U.S. Patent

qav Ild

IHOM /1437- 1147014 NMOQ/dN-84//4  NuNLFM/3AVS-€4  JAVS-HIINT  TONVD: V3O

dHO
dvd

907

JRENE DR f R [ f D U U [N U N | | — -

o
=

18r

0sa(uonoesuel)
snjejSuel;

Suel| wdq
uofoywadq
diouel| wdq
odA [ 82.nogwidg
80.nogwadq
uonaun4wdgq
)
pradojue

piedo
Aoylasn

dAl
JWVYN OYL TX ovlL

¥OI0 ‘NOIO3Y

616% 3715 XV
16165 bb FNIL ¢ N330S

d3a7NE S31L¥I08d TAX

0530 - Nvil #100
SNLVLS - NVHL €100
NOILOVSNVYL - WdE ¢100
NOILOV - Wdg 1100
dNOYd - NVl - Wdd 0100
AdAL-304N0S - W44 6000
304NOS - Wad 8000
NOILINNS - Wad 2000
{1099 9000
QR43dO - ¥3LLINENS 5000
NIOOT- ¥3LLINENS +000
AN - ¥3SN €000

07314 - AIND3Y - ¥3SN - 09€9 2000
X3aNIa¥N 1000

03
JNYNdT13I14 am

| YENIONINO3S
XJANIdVN :JWVYN ¥3LdVHO
1002/0¢€/€0 -A1vd

[

— 80y




US 9,116,705 B2

Sheet 6 of 38

Aug. 25,2015

U.S. Patent

1HOR/1437- 1147014 NMOQ/dN-84//4  NUNLIM/3AVS-€4  FAVS-¥3INT  TONVI - ¥v310

did
AND

0ly

Y3NMO LNNOJIY L
Ndd -
aal -
dAl dAL QNI
INTVA 1Nv43d 140 ANDQ dNS
m_o._o :NOI93y
6.6 Ly 3ZIS XVN
b6y ¢ N3OS
¢h-96- ) NI Y3TING STILH30Yd THX

9530 - NWiL 7100
SNLVLS-Nvdl €100
NOILOVSNVYL - dg ¢100
NOILJV - Wdg |100
dNOYO - NVHL - Wdg 0100
3dAL - 304N0S - Nd8 6000
304N0S - Wdg 8000
NOILINN4 - Wd8 2000
ai09e9 9000
(14340 - ¥3LLINGNS 5000
NIOQT-¥31LINGNS 000
AIM - H3SN £000

Q7314 - IHIND3Y - ¥ISN - 09€S 2000
X3ANIdYN 1000

038
JNVYN AT =

| HENIONIND3S
X3ANIAYN -JWVN ¥31dVHD
£00¢/0¢€/€0 -31vd




US 9,116,705 B2

Sheet 7 of 38

Aug. 25,2015

U.S. Patent

434

adv Il

LHORI /1437 1147014 NMOQ/dn-84/Z44  NANLFH/3IAVS: €4 FAVS-HAINT  TIONVD Y310

HuvA BivA  dAL #1dL AN
ANOJ 1SAS QN 1d3  ONW

#0I0 :NOIOZY

8/8'Ly 3ZIS XVW
0F:95: ¥l “JWIL ¥ N3340S

d307IN8 S31L43d0dd TWX

0530 - NVL 7100
SNLVLS - Nvdl €100
NOILOVSNVYL - Wdg ¢100
NOILJV - Wdg 1100
dNOY9 - NVHL - Wdd 0100
3dAL - 30UNOS - Wd9 6000
304N0S - Wdg 8000
NOILONNA - Wd8 2000
@l09ed 9000
Q14340 - ¥3LLIAGNS 000
NIDOT- Y3LLINENS $000
A3IM-¥3SN €000

@131 - A3INDI - ¥3SN - 099 2000
X30NIdYN 1000

03S
JNYN dT3I1H aH

) "HENIONIND3S
X3ANIdVN -JNYN d3LdVHO
100¢/0¢/€0 -31va




US 9,116,705 B2

Sheet 8 of 38

Aug. 25,2015

U.S. Patent

205"

C O[] 016 805 905 705
/ C r

LIX3:7hd ‘HSIM43Y 164 ‘[HOM /1431  1i4[/01d ‘NMOA/dn:84//d ‘N¥NLFY €4 ‘d1IH: L4
097[ [SeSv[ W [MRLIVAVN] W [TNG8dVN] | STEL09ED N[ [€L¥S] [3SOMMdWN
I09%| |S2Gr| || |NULVAWN| Y[ |In¥d8dvN| | SHUL09ED N |69¢S| |dNOAMCYN
I09%| |S2Gv| |1| |NULVAWN| |1| |[IN¥d8dvN| | SHUL09ED N |67¥S| |GIOANVN
19/6| |S2Sr| 9| |[NULAVAYN| |9| [TNYdEdWN| | SduL09€D S| |L#¥S| [NOOAMdVN
09| |§2Gv| |r| |NULVAWN| |r| |TN¥d8dVN| | SHUL09ED N |L9¢8] |FHOANAN
09| |§2Gv| || |NULVAWN| || |[TN¥d8dVN| | SHuL09ED N (VLS| [NJOANCYN
09| |§2Gv| |H| |NULVAWN| |H| |IN¥d8dVN| | SHuL09ED N |S9¢S| |QVOANCYN
09| |§2Gv| |8] |NULVAWN| (8] |TN¥dadvN| | SHuL09ED N |SSES| | WNSIdYN
19/6| |SzSr| |V| |[NULAVAYN| |V| [N¥dEdVN| | Sdu109€D S| |10¥S| |3WOHdVN
09| |S2e | |§08| |LOLOAdWN
19/6| |Szsp| |0| |[NULAVAYN| [O| [TNkdEdVN| | SduL09ED S| [ShZS| |aILSOdVN
1916| |Szsp| |d] [nULAYdYN S4109€9 S| [L125| [NLSOdVN
1916| |Szsb| |0| [NULAVAYN| [O| [TNkdEdVN| | SduL09ED S| [Skes| |dIdIOdVN
1916| |Szsh| |d] |[nULAVdYN S109€9 S| [L1zs| [N3dIDdWN
19/6| |SzsP| |a] [NULAYdYN SM109€9 S| |L6¥S| |1aNQDdVN
09| |SeSv| N| [NMLVAWN] N |In¥dadvN| | SJ8L09€9 S| |S¢S| | N8N

O TAISf €1S3O XV 10 Y3V X8 TO 0438 NLOTO d4/L L A 1S #74l A

|[dT3H| |L¥0S]

[TVl Ldny|  [430 109]

1430 6L

[dn Xvi] [NmMOQ XvW] [aNi] [10T7ES]

00:10:€0 NI T¥SOdO¥d INNOJJY M3IN 3FHL SI SIHL - €86¥ - 181

"¥DID - MOV L00Z/0€ /€0




US 9,116,705 B2

Sheet 9 of 38

Aug. 25,2015

U.S. Patent

209"

1IX3:2bd ‘HSTYAIY 64 ‘LHOM /L43T: 114/ 04 NMOQ/dN:84/Z4 ‘NYNLFY: €4 ‘d1IH: 4
967 pisy uss jndur | | 00g

040 ApUSS NP | 962

010 a__._wcmN_H_o Jawojsnd [wiyoipel G6¢

040 q| |09

G0l [8qe| g ndul  suleujse| ndur | | g61

G0l [8qe| g ndul sWieu sppiw ndur | | Gp)

G0l [8qe| g ndul  Sweu jsuy ndur | | ggl

G0} pusbe| | | 0g)

040 Jospial | | S0l

040 q| |00l

010 safioeded CTNLHXOEY | | 040

040 69¥S X ajeidway | | 090

040 [aqe] Joe jolyed laqel | | 050

040 G995 Buipesy uondes dio ojeidws} | | 6Z0|

040 6875 Jauueq aleidway | | 020
jusjuojurew 010

YA ¥od  #IY TeL-L al 1o3rgo dAL 103r80 AN
[d13H] [y0s]  [Tvdl Lidny] [3078L] [dn Xvm] [Nmoa XvW] [GNH] [10373S]
26 70160 1404 39Vd NOILYWHOANI ¥IWOLSND dYN - §L2S:19L  ‘¥DID : ¥OV £00Z /08 / €0




US 9,116,705 B2

Sheet 10 of 38

Aug. 25,2015

U.S. Patent

49 914

709"

Sﬂm 819 919 % 719 049 809 909
I | J |
LIX3: 7 'HSIH43M i 64 'LHOW /L4371  LidY 014 \'NMOQ/dn/84 /4 NUNLIM|ed 'dTAH: 1
/ S N / /
NILISnom Vol | | "1 Tooe
AIpUss 80zs 96¢
POUBZIIDISNOM | {6900 992} 00| | bLvb 662
09}
SWBNISETISNOM 69z} GGl
SWENPINISNOM ¥9z) Gl
oWEeNISIIISNOM €921 ael
292l 0¢}
G0l
00}
qex yiS) VO | b 0.0
090
pupsnadioe 192} 050
G20 |
020
010
OYL OL d¥W  XTONO FTALS SSVI0 THaY1 dil-1 ADId #76ld SULLY 194 A3
[d13H] [L40s| [Tvdl Lidnv] [4301709] [430 76L] [dn XwW] [NmOQ XYW] [aNH] [LO3T3S)
20:60:60 1404 39¥d NOILYWHOANI YINOLSND dYN - G426 :78L  ‘¥DID : ¥OY £00Z/ 0€ /€0




US 9,116,705 B2

Sheet 11 of 38

Aug. 25,2015

U.S. Patent

89"

1X3: 214 ‘HSIU4IY 64 ‘LHOIN/ L1431 114 /0L4 NMOQ/dN 84 /Z4 ‘NUNLF¥: €4 'd13H: 14
070 aL| |ss0

G0 T38Y1 INVYN LNNODDY T38v1| | 090

070 aL| |sh

010 uL| |ow0

980 ¥INOLSN 40 3dAL L9V T38V1| | €0

610 aL| |90

080 0830 3dAL L9V T38V1| | SE0

GL0 aL| |0go

020 738¥1 0530 3dAL 10OV T38v1| |50

GL0 aL| |0z

010 ML| |G10

700 J18YL| {010

£00 ¥AINID | [ #00

200 aL| (00|

100 ML| |200

378v1 ¥3LN0 378YL | |00

WM Yd  #3NY TEL-L al 15390 dAL 10390 AN
[(3H] [Wos] [IveLlanv] [330700] [3076L] [dn Xvi] [NmOQ xvw] [aNd] [10373S]
£2:10: €0 UNNVE dYN - 687G : 1L  “4DID : ¥OY L00Z / O / £0




US 9,116,705 B2

Sheet 12 of 38

Aug. 25,2015

U.S. Patent

ye9—"

1X3: 24 ‘HSUIM 64 ‘LHOIN/ L1431 114 /0L4 NMOQ/dN 84 /Zd ‘NUNLF¥: €4 ‘d13H: 1
Gl ¥3QY3aHYEY39aT1 HL| [SS)
Gel ¥IAYIHIVETIVAY HL| |0g)
Gel ¥3AYIHINYNLIDY HL| |Gt
Gel ¥3AYIHIAALLIDY HL| |Of)
01 04NIvaa uL| |l
020 | | 9wV J1avL| | o€l
010 ¥a| | sz
GLi 1SITHOIdIN3E 1SI¥0Id | | 02}
080 aL| |Su
G0l T38V1¥40 V1| |0k
080 aL| |so
560 AYLNZ LNNODIY ¥0D IndNI| | ook
080 aL| |s60
610 ML| {080
020 | | 2wy J1avL| {620
020 | | awv 13av1| |6L0
M o¥od  #TW TaL-L al 193rg0 dAL 103180 A
[3H] [WoS] [AveL Lanv] [F3078L] [an XwA] [NMOQ Xvi] [aNE] [L0FTS]
€6 1 04 £0 €0 NII¥DS SLdIFDTY HSVD - 684G : 1AL  ‘yDID : ¥OY L00Z / O / €0




US 9,116,705 B2

Sheet 13 of 38

Aug. 25,2015

U.S. Patent

V4 IIAd

SAIS@EISWIO] | | | | |

ANOd [®

70L —

$31NY 340439 S1dI303H LSNHLNY

SIINY Y314V S1dIFOFY LSNULAY

NOILO3TI00 SF1NY 340438 TvSOdOdd LINNOIJY MaN
S3NY Y314V TvSOdOHd INNOJJY MIAN

NOILO3TIO0O 3STv4/aNy.L 09¢€ TvE019

NOIL93T100 INvNd

S31NY 3STv4 /3NYL TVBO1O INVNA

S31NY 340438 SINFWISUNESIA

S31NY ¥3L4V SININISHNESIA

SN 3ISTVAANYL V019 INIONI STTNY SSANISNG

4485103
14vSLO
TNYL9dVN
NYLVdVN
S44109€9
S3INYIXA
80199X0
44888SIQ
14vS8SId
d1g70348

|LSISSY O1 -310N

‘NOILO3TI00 1337138

d3a7Ng INIONT S3TNY SSANISNE I¥3




US 9,116,705 B2

Sheet 14 of 38

Aug. 25,2015

U.S. Patent

SIS @ISLA | | | | | INOQ (@
NOILO3TI003L373@ || ¥ove || NOILOITIOO0 AL¥adN 3INY¥ MIN 0¥
~ AINYL03THS [~ | [ ¢HLIMONILYYLS STTNY ATNO MOHS
\ NOILO3TI00 ISTV4/ANYL 09€ Y8019 SH4109€9
90L /

430719 INION3 S3TNY SSINISNG IV




US 9,116,705 B2

Sheet 15 of 38

Aug. 25,2015

U.S. Patent

I I

80£

S AYINT 1d3034 ¥O3HI NO NOLLNG AJIIN3AI 62V 100 - [¥d
TINN SI YO8 82 100 - [¥d

NOLLNG LdI3034 M3IN SV JAVS 3AIH L2V L00 - [id

1M XYL 181 -vad AdIINIAI 92V L00 - [id

J1NY 1dI3034 HIIHO AdILN3AI G2V 100 - [Hd

N HOV AJIIN3AI 2V 100 - [4d

31NY FHIM AJILNIAI €2V 100 - [4d

¥O ¥04 SATHI14 S1dI303 F1dILINW AVIdSIQ 22V 100 - [dd

0 <X3ANI ¥4I LdIF03Y SI L2V 100 - [¥d

b > X3ANIHEND 1dI303M SI 02V 100 - [¥d

HOAVd LOF13S 6LV 100 - [¥d

HOAVd HIINT BIV 100 [¥d

SYLISHL WOY4 3009 ISNO4S3Y LISSY AITYANI LIV 100 - [¥4d
SITHOId d3ANNOA 3003 XYL 1dIFOFY AV1dSIA SIY 100 [dd
135 3000 NO¥4 LSITHOId 3000 XVL 91V 100- [dd

HSYD TvNd SY AOH.LIW ONILNNOJJV AJILN3AI ¥V 100 [dd
| 7YHO€QOHLIW ONILNNOJJY AILNIAI ELY 100 - [¥d
1SITHId 340 XVL 1dIFOFM O |1 VY 100 [dd

3 1SIT3Id 3003 XV1 1dI3034 HOV/FUIM OHM LIV 100 [dd

ON H04 1SITHOld 3009 XVL 1dI30R] HIY OHM 01V 100 - [4d

N FHIM HO4 LSITHOId 300 XVL LdIF03H OWM 60V 100 - [Hd
1SNYH1 3IHL OL NOILYQITYA MNvE LSMHL FHIM 80V 100 - [Hd
31Ny NOILYAITVA INNOJJV-ANS L0V 100 [Md

31 NOLLNA AYTdSId LdiFOT FuIM 90V 100 - [Md

J1NY HOUY J18VTIVAYNN WILSAS LSNULWY S0V 100 - Md

4 INNOJJV LSNULAY NO SSIO0V A3ZIMOHLNYNN #0V 100 - id
31Ny 035079 INNOJJY LSNYULWY E0V 100 - Md

31N NOILYAITOSNOD LINNOJJY LSNHLINY 20V 100 - [Hd

31Ny NOILYAITVA HIWNN INNOJJV L0V 100 id

aNod (&

vadn || FTImanaay |

TN LOTES [~ ] | CHLIM ONLLYVLS STINY ATNO MOHS

NOILJ3T100 3STV4/3NY.L 09€ TVE01O _ S44109€9 _

d3a7INg INIONT S31NY SSANISNG V3




US 9,116,705 B2

Sheet 16 of 38

Aug. 25,2015

U.S. Patent

[39n¥ 313730] [Yove] [FinY 3Lvadn]

|

| | 8 |

| dT3H JNVYN OVL TX

_ 'NOILYOT 3LVI¥dO¥ddY FHL OL ILS¥d ANV LNO NIHL "T3AIAONd NMOT dOMA FHL WOMA LOT T3S ‘INVN OVL ¥ NIYLEO OL
IR |2 |2 | 2 I |~ I | |0 00
| | (ORI | SIS "R |SHD |0 e
- LR | | 2SI | 2 I | 7~ I | |0 a0
| [ R V] [~[03] [~] 3SNOJSTHHLAY] [~JANV] [A[LM] | | [~[19][~] voda] O 100
_ VISINIOd 3dAL  INTYAOYL  ¥3dO 0734 HOMNY 3dAL  3NVADVL  ¥3dO A4 T30 4N
_ [A] |'JdALYLYO 31NY | | vLva 31y
: 9iL

| [fL ] mMD TAT¥3991L HWM_ ¥3d0YIDOML [ | J'ALMORI [~] (NIYYLNOLLOY ON) ATNO 35TV-/3NKL 135H | FdAL ~
| 8lL

| SOT313 AN L20 AV1dSIQ | NOILARIOS3A 31NY [ z9 ]G 31N [ SA4L09ED |- FWYN NOLLOITI00
| / /o: /SN

430719 INIONT S31Nd SSANISNA 1V

—Vi/




US 9,116,705 B2

Sheet 17 of 38

Aug. 25,2015

U.S. Patent

114 0437 ONY AJILSNF 1HOMN - 0

WiO0ud LIX3 OL NITANY L3S -X

[N JwA13S[ 0143990 [~]1D]3d0¥I00ML [ JJ:ALMOR

JONFHNDI0 AT RAM
JOYSSIN ¥ISN L3S~

NOLLYTSNVYL - L

NHOMINYAA Iv3 ONISN GHYMHO- ANV FHOLS - $
T34 NOILYOIddY 13534 -

N3N0 - D NO F9YSSIN LNNI 30VTd -D
Ad0DLNO YHOMINVYS I¥3 135 -0
YHOMINYYA 115X - 1v3 ¥04 W04 LYXaN L3S~ N
YW ANIS - W

ONISSIO0NA TN LY -1

(FTNYT+TINYN) FAVIT ONY WHO LXAN L3S - ¥
QUYMYOS ONY FHOLS JAOWIY -1

35Tv4/ 3NYL INFWTTI AVHMY TYNQIAIONI- |
(NIYL NOLLOY ON) ATNO 38Tv4/ 3NML L3S -H
TIaVINVA V8019 L3S -9

(LdI¥DS LHVWS) TTNY WHOJ MIN 138 - 4

TINY HouN3 -3

1314 V1¥0 AODLNO / AJOINI 138~

(6872 9¥L) NOISHIANOD YHOMINVY ¥3 -
S0 TIV O - (TX) LO3rd0 LndLNO aTing - 8
TIAVIIVANOLLYOMddY 133 - ¥

(1314 AdODLNO / AOINI NV WO LOVMLENS -
1314 AdOILNO/AOONI NV OL aay - +

00
£00
¢00

100
#OND

[ R Ry

Fa)

(NZYYL NOLLOY ON) ANO 3574 /3nkiL 135 - H

YIva 31Ny

AdAL |

ST AYLNI 120 AY1dSI | NOLLAIMOS3A 3TNY | 2 QI 3Ny | S44L0969 |-IWWN NOILOITIO0

0L .

. AL
e
_ [37nY 313730 | Ova| |31y 3Lvadn|
| | A
_ d13H JNYN O
: 'NOLLYD01 3LYId0¥ddY FHL OL LSV¥d ONY LI NIHL "G3AIAOYd NMOQ dOHd FHL W
| o=l [amla |m]am]
_ | |[x_1A [~ [~
8 I T | IFF |
| [ AL V] [~[03] [~] 3SNOdSTHHLNY] [~JaNV] [~[L1T] |
. [V|SINIOd 3dAL  INTWAOVL  ¥3dO a3 YO/ONY 3dAL n
_ [] |-3dALYLYA TTNY |

d3d71N4 ANIDNT SFTNY SSANISNE V3

~vil




US 9,116,705 B2

Sheet 18 of 38

Aug. 25,2015

U.S. Patent

0L
X

0¢/

YI4YYOM 3ONFN000- Z
JONFHNIV0- A

F1VIAVA TAX LNdNI- X

F18YINVA G133 LNdNI- A
NOILYISNYYL 18vL 11a3- 1

FIBVIMVA N3LSAS- S

QHVYMYO4 ONY HOLS JAONTY - ¥

O VIA ONISSIO0Ud WYHI0d LIX3- O
F18VIIYA .w<zo_._._mon_ INdNI- d
>9_ux§.#_eu==== Axxx uuuu g0 INd1no - 0

[3Iny 313730] [Yova] [Ting 3Lvadn]

S)duiae Xew=UuU UUL'SSWWYY QM -N- 4018 - S

|~ |

Vel 7

dn)o0TT1avL L3

NOILONNA DISNIMLNI - |

TI8VINVA V8019~ 9

YINWH04 - 4

(& 379V1 1103 'IWYN $S300¥d) $S3004d LI¥3 - 3
(7314 YL¥Q AdGILNO / AdOONI- @

LHOM / L4371 ¥10 + $822 BYL NOY¥4 dALAND - 9
(INYN SWYH90Yd) NYHO0Hd L1X3 - §
JTAVRIVANOILYDITddY - ¥

J13H IWYN OVL WX
315¥d ONY LN NIHL “G3QIAO¥d NMOG dOYA FHL WO¥4 LOTTIS ‘JAVN OVLY NIVLE0 OL
] ) S I I [ N |0 100
][] |2 | I | A | |0 00
][] 22V 2 | I | Y | N |0 200
| [~] 3SNOJSTAHINY] [(~ONV] (NI J[A[I9][A] YOug] O 400

a134 dO/ONY 3dAL  3INTVAOVL  ¥3dO

a13i4 130 #IND

~ JdALYLYQ 3INY | |'vLva 31y
[+] | WWALIS [ 0] INTY309ML [A] 1D] IO HIDOML [ | ]°ALRIOR [A] (NIYYLNOLLOY ON AN FSTy4/ANYL 136H | FdAL

SOT31 AYINS 120 AY1dSIQ |'NOILAIMOSIA TINY | 7pv |-QIFTNY | SSHL09ED |-FWVN NOILOTTI0D

d3d71Ng INION3 S3TNY SSINISNG V3




U.S. Patent

Aug, 25,2015 Sheet 19 of 38 US 9,116,705 B2

//802

03/30/2007 eBUSINESS APPLICATION INTEGRATION 03:20:45

LOGGING UTILTIY

USERID -: | _ MESSAGEID -:| DSSMESSAGE [DATE -] 03/30/2007

TIME IR TAK - —— (ENTER "=" CURR DT)

[I/0  USERID MESSAGE ID  DATE TIMEIN  TIMEOUT _TASKNUMBER ]

_ DSSMESSAGE  03/30/2007 08:20: 3688 0002679

_ DSSMESSAGE  03/30/2007 08:20:573( 0002681

_ DSSMESSAGE  03/30/2007 08:21:0198 0002684

_ DSSMESSAGE  03/30/2007 08:21:0746 0002687

_ DSSMESSAGE ~ 03/30/2007  08:21:1641 0002691

_ DSSMESSAGE ~ 03/30/2007 08:21: 2170 0002693

_ DSSMESSAGE  03/30/2007  08:22: 3940 0002723

_ DSSMESSAGE  03/30/2007 08:23: 3280 0002744

_ DSSMESSAGE  03/30/2007  08:27: 2059 0002796

_ DSSMESSAGE ~ 03/30/2007 08:27: 2491 0002798

_ DSSMESSAGE  03/30/2007  08:33: 1444 0002894

_ DSSMESSAGE  03/30/2007 08:33: 2699 0002896

_ DSSMESSAGE  03/30/2007  08:33:4056 0002918

_ DSSMESSAGE  03/30/2007 08 33: 5074 0002920

TYPE 'I' INPUT; 'O' OUTPUT; 'C' CONTROLINFO; F3: PREVSCREEN; F7/8: UP/DOWN

FIG.8
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03/30/ 2007 6BUSINESS APPLICATION INTEGRATION 03:21: 05
INPUT MESSAGE DISPLAY
USERID _ MESSAGEID -| DSSMESSAGE [TIMEIN - |08:20: 3688
DATE 03/30/2007 TASK -:| 0002679 TIMEOUT -
- <dss>

</dss>

<Reqld>DSSMESSAGE</ Reqld>
<userKey></ userKey>
<Operld>PP11679</ Operld>
<amtOperld>IEH</ amtQperld>
<sessionld>NAPINDEX</ sessionld>
<screenld>NAPSTART</ screenld>
<screenCtITblld>4983</ screenCtiThlld>
<supervisor></ supervisor>
<returnCode/ >
<returnText/ >
<xmiData/ >

F3:PREV; F4:SWAP; F5:FIND; F7/8:UP/DN; F9:FORMAT; F10/11:LT/RT; F12:EXT

FIG.9
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03/30/2007 eBUSINESS APPLICATION INTEGRATION 03:22:13
OUTPUT MESSAGE DISPLAY
USERID -] XXXXXXXX  [MESSAGEID -| EABREMSG  [TIMEIN -]08:20:4134

DATE -] 03/30/2007 TASK -| 0002679 TIMEOUT -;
- <object type="label">
<label>Evaluating . . . </ label>
</ object>
</ object>
- <object type="div">
- <attrs> .
<attr name="id value=" theScreen" />
</attrs> o
<object type="mainContent" objld="X0001x" mapTo="" visibility="try
<attr§></attrs>
<obj<ect tyge'“ fieldset" objld="X0002Account" mapTo="" visibili
attrs
Gt t<attr name=" class" value=" groupSection" />
attr
<objgct type="legend" objld=" X0003Account mapTo="" visibi
attrs>
\
\
F3:PREV; FA:SWAP; F5:FIND; F7/8:UP/DN; F9:FORMAT; F10/11:LT/RT; \F12:EXT

FIG. 10

\1002
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19044 19048 1904D
| 1904\ — g L | !
CUSTOMERS/| TELER =2 CAL  ACCOUNT
| CHANNELS BRANCH CENTER LINK :
1904i 1904F 19046
d O
' COTER proon ;l !
SysTems ~ MOBILE R
1906
N .
COMMUNICATION 19064 1906C —_ 1906E \
MEDIA AND 4 TCPIP g
.| PROTOCOLS || MOSERES #———7 ,
HTTP LU
\
| 19068 / 19060 ,
TRANSACTION
' ROUTING & 057390 !
|
DATA
PROTOCOL CICS AOR'S CICS AOR'S CICS AOR'S
CONVERSION |~ XML <> FLAT DELIMITED <> FLAT FLAT —19028
| 1
DATA CICS AOR'S CICS AOR'S CICS AORS | __1902¢
VALDATION | DOMAIN VALIDATIONS [ | CONVERSIONS RULE PROCESSING
| |
MESSAGE . . . _
SROKERING CICS AOR'S CICS AOR'S CICS AOR'S 1902D
| 1
APPLICATION [  FUNDS  ADDRESS PHOTOCOPY ~ OPEN  LOAN PAYOFF
FONCTION | XFER  cHvg  AOCTMNQ "Toen™ acconts  meq | 1902
| |
e e =
DATA SIEBEL | | CRISS | | ACLS | | CORE | |—1902F
| PERSISTENCY .
APPLICATION DATA (DB2, VSAM. IMS)

CFIG19
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/2004
cwwomrs | == )] & B
CHNNELS | EE = % o =)
—=5 MOBILE
TELLER BRANCH CENTER ~ LINK  ADVISORS VR
J
\
UN-ASSISTED NETSCAPE
COMMUNICATION DESKTOP 2008
MEDIA AND —7 B
PROTOCOLS TCP/IP PDA
URLW/ SEARCH DHTML
2022 STRING 2030
N\ /
\ [
SEARCH STRING — JAVASCRIPTFILES | F—=
IS ROUTED TO ARE APPENDED VA
THE CORRECT | T— = TO PAGE AND SCRIT
APPLICATION DHTML IS SENT
SERVER TO THE CLIENT
SEARCH SUN SOLARIS
2024\ STRING  iPLANET WEBSERVER HTML
] (WEB1/2) /2028
TRANSFORM IS
SEARCH STRING SELECTED AND S—
IS CONVERTED —F | | EXECUTED. THe
TO XML AND INPUT XML XSLT
SENTTOTHE | T | | CONTAINS THE
0S/390 VIA MQ. NAME OF THE
TRANSFORM
SUN SOLARIS
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-<I--
OLD / NEW ADDRESS

-=p

= <TABLE CLASS="outer-tbl" CELLSPACING="0">

=<TR>

=<TD WIDTH="300" CLASS="inner-tbl">

= <TABLE CLASS="no-border" CELLSPACING="3">

=<TR>

<TD>Addr:</TD>

I =<TD COLSPAN="5">

= <TABLE CLASS="field-tbl' CELLSPACING="0">

=<TR>

=<TD STYLE="width: 225;">

<xsl:value-of

i select="CCTCNTRL/replyCustAcctinfo/cifAddr1" />

</TD>

FIG.24

<l-- OLD/NEW ADDRESS - ->
<TABLE CLASS="outer-tbl" CELLSPACING="0">
<TR>
<TD WIDTH="300" CLASS="inner-tbl">
<TABLE CLASS="no-border" CELLSPACING="3">
<TR>
<TD>Addr:</TD>
<TD COLSPAN="5">
<TABLE CLASS="field-tbl" CELLSPACING="0">
<TR>
<TD STYLE="width: 225;">
1121 CHARTIERS ST
<[TD>

FIG.25
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var etb1001Key = new
Array(llll’llAKll’IIALII’IIARII’IIAZII’IICAII’IICOII,IICTII’IIDCII’
IIDEll’IIFCII’IIFLII’IIGAII’IIH|II’IIIAII’IIIDII’II|Lll’lllNIl’IIKSII’IIKYII’IILAII’IIMAII’
IIMDII’IIMEII’IIM|II’IIMNll’IIMOII’IIMSII’IIMTII’IINCII’IINDII’IINEII’IINHII’IINJII
’IINMII’IINVII’IINYII’IIOHII’IIOKII’IIORII’IIPAII’IIPRII’IIRIII’IISCII’IISDII’IITNII’
IITXII’ IIUTII’IIVAII’ IIVIII’IIVTII,IIWAII’IIW|II’IIWVII’IIWYII);

var etb1001Dsc = new

Array(™,"ALASKA" "ALABAMA","ARKANSAS""ARIZONA'",
"CALIFORNIA","COLORADO" "CONNECTICUT" "DISTRICT OF
COLUMBIA",

"DELAWARE" "FOREIGN

COUNTRY" "FLORIDA","GEORGIA","HAWAII" "IOWA",
"IDAHO" "ILLINOIS""INDIANA","KANSAS" "KENTUCKY","LOUI
SIANA",
"MASSACHUSETTS" "MARYLAND" "MAINE" "MICHIGAN","MIN
NESOTA","MISSOURI",

"MISSISSIPPI" "MONTANA" "NORTH CAROLINA" "NORTH
DAKOTA" "NEBRASKA",

"NEW HAMPSHIRE" "NEW JERSEY" "NEW

MEXICO" "NEVADA","NEW YORK","OHIO",

"OKLAHOMA" "OREGON" "PENNSYLVANIA" "PUERTO

RICO" "RHODE ISLAND",

"SOUTH CAROLINA","SOUTH

DAKOTA" "TENNESSEE" "TEXAS" "UTAH","VIRGINIA",
"VIRGIN

ISLANDS" "VERMONT" "WASHINGTON" "WISCONSIN" "WEST
VIRGINIA",

"WYOMING");

var etb1001Len = etb1001Key.length;

- FIG.26
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MAINFRAME-BASED BROWSER

CROSS REFERENCE TO RELATED
APPLICATION/PRIORITY CLAIM

The present application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 60/979,508, filed on Oct.
12, 2007, the entirety of which is hereby incorporated by
reference.

FIELD OF THE INVENTION

The invention generally relates to systems, processes, tools
and strategies for building, configuring and processing appli-
cations in a computer-based environment. In various embodi-
ments, the invention more particularly relates to construction
and implementation of computer-based applications in con-
nection with a mainframe-based computing platform or envi-
ronment.

BACKGROUND

To keep pace with competitors, business entities such as
financial institutions often need to convert their business pro-
cesses or workflows into more efficient and productive infor-
mation technology solutions. Implementing even a seemingly
basic change to information technology infrastructure, how-
ever, may require involvement by multiple functional layers
of the business including accounting, finance, customer ser-
vice, information technology functions, or possibly other
areas.

For example, traditional approaches to building or modi-
fying web-based applications that assist with the client inter-
face or client access aspects of business operations usually
involve engaging many technicians with a variety of skill sets
and backgrounds. Such conventional approaches may
employ end user applications, web servers, ad hoc program-
ming, or other components that compound their functions
with existing information architecture to make the informa-
tion technology system of the business even more complex
and difficult to maintain.

Even when considering only the information technology
function, multiple personnel must be identified and made
available for a given application development task: a skilled
HTML programmer may be needed to develop a user inter-
face or browser; a graphics designer may be needed to
develop screen presentation; a Java or NET programmer may
be needed to program application server functions; and/or an
integration specialist who understands HTTP or other like
protocols may be needed to facilitate communications among
different computer systems. In addition, with particular
regard to mainframe computing environments, mainframe
development expertise may be necessary to ensure effective
data communications, transactions and other functionality
associated with accessing the mainframe system. Further-
more, the effort involved in functionally testing a proposed
modification such as a new web-based application is typically
significant, often consuming substantial time and resources
across many different functional areas of the business.

Industry movement away from mainframe-focused archi-
tecture to distributed application server-based architecture
has had further significant disadvantages, especially in view
of the issues described above. For example, with respect to
data originally stored and communicated from a mainframe
system, the data must be pushed to and synchronized with the
application servers that ultimately present the data to clients
or users. In addition, modifications to applications or data on
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the mainframe system must likewise be updated for any dis-
tributed systems that depend on such mainframe applications
or data. Also, copying portions of data or applications from
the mainframe to a distributed application server environment
can negatively impact security, control, and processing speed
for data transactions.

In view of the issues described above, more effective and
efficient systems, processes, tools and strategies are needed to
build and configure applications and generally to enhance
data communication and processing within computer-based
environments, especially computing environments which are
at least partially dependent on a mainframe computer system.

BRIEF DESCRIPTION OF THE FIGURES

The utility of the embodiments of the invention will be
readily appreciated and understood from consideration of the
following description of the embodiments of the invention
when viewed in connection with the accompanying drawings,
wherein:

FIG. 1 illustrates an example of a computing architecture
or general framework with which various embodiments of the
invention may be employed or operatively associated;

FIG. 2 schematically illustrates an example of a main-
frame-based architecture with which various embodiments of
the invention may be employed or operatively associated;

FIG. 3 includes a process flow diagram illustrating a
method for communicating and processing data in accor-
dance with embodiments of the invention;

FIGS. 4A through 6D include examples of interfaces con-
figured for browsing portions of a mainframe system;

FIGS. 7A through 7F include examples of screen displays
illustrating various aspects of an interface that can be used as
business rules engine builder to access a business rules engine
of'a mainframe system;

FIG. 8 includes an example of a screen display illustrating
a logging utility that can be used by an EAI framework to
track messages communicated through a mainframe system;

FIG. 9 shows an example of an initiation message that can
be processed by a mainframe system;

FIG. 10 shows an example of an output message matched
with an XSLT transformation;

FIGS. 11A, 11B and 12 include examples of output screens
which may be generated or configured by a user;

FIG. 13 includes a screen display presenting an example of
an edit table associated with the output screen of FIG. 12;

FIG. 14 includes a screen display of a table in a mainframe
system which controls lists for screens and interfaces;

FIG. 15 displays an example of an update rule screen;

FIG. 16 includes an example of a mainframe-based screen;

FIG. 17 includes an example of an update rule screen;

FIG. 18 illustrates an example of a modified update rule
screen;

FIG. 19 illustrates an example of an EAI framework struc-
tured in accordance with embodiments of the invention;

FIG. 20 illustrates an example of an EAI framework struc-
tured with a mainframe-based, XML rules-based engine and
various associated process steps;

FIG. 21 includes an example of a URL search string;

FIG. 22 illustrates an example of the URL search string of
FIG. 21 as converted into XML;

FIG. 23 includes an example of an XML reply which may
be communicated in accordance with certain embodiments of
the invention;

FIG. 24 displays a transformed version of the XML reply
of F1G. 23;
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FIG. 25 includes an example of HTML generated in asso-
ciation with the transformed reply of FIG. 24;

FIG. 26 shows a sample of an appended JavaScript file;
and,

FIG. 27 includes an example of screen interface displayed
as a result of DHTML communicated back to a customer or
data communication channel.

DESCRIPTION

J In various embodiments, the inventions described herein
provide systems, processes, tools and devices that offer tech-
nical and non-technical personnel the ability to build and
modify screens, interfaces, or web-based applications by
using configurable parameters rather than traditions com-
puter programming code. Complex rules and rule extensions
can be accessed by users, and this reduces reliance on receiv-
ing skilled assistance from technical professionals. In addi-
tion, embodiments of the inventions leverage the computing
power, control, security and other beneficial aspects of
including a mainframe-based platform in a computing envi-
ronment. In general, embodiments of the invention offer more
effective and efficient systems, processes, tools and strategies
to build and configure applications and enhance data commu-
nication and data processing within computer-based environ-
ments which may at least partially depend on the operation of
a mainframe computer system.

As applied herein the term “EAI” means enterprise appli-
cation integration which may include a set of computer sys-
tem components that allow different system platforms and
business areas to communicate effectively with each other.
For example, in various embodiments of the invention, an
“08/390” EAI framework may be employed as a gateway for
data communicated to or from a mainframe or mainframe-
based system.

As applied herein, the term “XSLT” means extensible
stylesheet language transformation which may be a program
and/or protocol that facilitates the conversion of one data
format to another (e.g., such as converting XML to HTML).

As applied herein, the term “MQ” generally refers to a
network communication technology allowing independent
and potentially non-concurrent applications on a distributed
system to communicate with each other (one example of
“MQ” is “Websphere MQ” offered by IBM Corporation).
MQ may be employed on many different platforms including
a “z/OS” mainframe platform, for example.

As applied herein, the term “CICS” (Customer Informa-
tion Control System) may represent a transaction server that
operates primarily on mainframe systems under “z/OS” or
“z/VSE” operating systems, for example.

FIG. 1 illustrates an example of a computing architecture
101 or general framework with which various embodiments
of the invention may be employed or operatively associated.
In a given session 102, a user 104 may interact with a main-
frame system 106, for example, such as through use of a
screen, browser or an interface 108 that allows the user 104 to
manipulate, modify or enter data for processing by the main-
frame system 106. The session 102 may have a beginning
state when the user 104 initially begins data manipulation and
an end state when the user 104 completes data manipulation
activity. At the end state of the session 102, the mainframe
system 106 may store data entered or modified by the user
104, and/or the mainframe system 106 may direct or execute
one or more services, business actions, and/or transactions
based on the data in the session 102. The data may be stored
in the mainframe system 106 in one or more storage media
110, which may represent persistent state data (in a persis-
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tency layer) 110A, temporary data 110B, or other data
sources 110C. In the context of a financial institution, for
example, data stored on the storage media 110 may include
customer information stored on an IMS database, account
information stored on a VSAM database, and/or customer
contact information stored on a DB2 database.

The state data developed or used in association with a given
session 102 may include one or more of existing data 102A,
user-entered or manipulated data 102B, or derived data 102C.
For example, in the context of the business operations of a
financial institution, existing data 102A may be data associ-
ated with reviewing the checking account of a customer;
user-entered or manipulated data 102B may comprise a user-
entered configuration or adjustment to be made to the dis-
played account number; and, derived data 102C may com-
prise data generated as a result of processing a combination of
existing data 102A and/or user-entered data 102B. Upon
receiving additional information or embellishment of the ses-
sion 102 from the user 104, the mainframe system 106 may
use the additional data to develop derived data 102C for the
checking account as a result of the session 102, such as by
modifying a variable which represents how the current
account balance will be displayed, for example.

For purposes of the present account information example,
processing account data interface configurations or modifi-
cations through the mainframe system 106 may include
invoking one or more services of an EAl system 112. Services
executed by the EAI system 112 may include calling and
executing one or more APIs, for example. For example, the
EAI system 112 may receive account related data from the
user 104, and an account inquiry service may be invoked by
the EAI system 112 to retrieve and process data within the
mainframe system 106. Subject to the state data associated
with the session 102, such as a tag name identified as an
account name, the EAI system 112 may return data to the user
104 corresponding to specific aspects of the state data. For
example, a service of the EAI system 112 may be invoked to
parse retrieved data to select the user ID or user name data for
the user 104 from among other stored data. In addition, one or
more external data sources 122 may be accessed in addressing
user 104 requests. For example, al HT'TP or MQ request may
be formatted and communicated to external data sources 122
such as an Oracle database or a Lotus Notes database to
retrieve and return the requested information to the user 104.

Non-limiting examples of transactions or data processing
activities which may be performed by the EAI system 112
include CICS-based protocol conversions (e.g., XML, delim-
ited, NVP, SOAP); transport insulation (e.g., MQ, HTTP);
load balancing and message routing; parallel and serial pro-
cessing; error handling and message logging; message simu-
lation; data conversions and domain validations; custom con-
versions; synchronized and non-synchronized processing;
default settings; COBOL formatting (e.g., justifications, pad-
ding, binary and packed fields, etc.); rule-based parsing; tag-
ging; data enrichment; data editing; and/or batch processes
including data extraction and aggregation. In certain embodi-
ments, the EAI system 112 may represent a dedicated EAI
system, in that each instance runs in its own address space and
is configured for a specific function, such as for high volume
and/or background transactions. Such a dedicated EAI sys-
tem may be configured for inquiry-only processing, for
example, or other less critical functionality such as IVR mar-
keting and dialer functionality to promote reduced CPU con-
sumption and quicker system response times.

With reference to FI1G. 2, an example of a mainframe-based
architecture 201 is illustrated in which various users 202 may
build or develop configurable applications, browse aspects of
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a mainframe system 204, or perform other tasks or functions
through a distributed tier 206. In the example shown, users
202 may use a browser program to type in a URL address for
communication to the distributed tier 206 by a protocol such
as HTTP, for example. The initiating string of data or state
data represented by the URL address may provide an indica-
tion of changes or modifications to a screen, interface or other
application as may be desired by the user 202. In a financial
institution, for example, such applications may include
account inquiry applications, finds transfer applications, new
account proposal applications, payment applications, or
many others. The state data represented by the initiating string
data may change from session to session for different users
202. For example, the initiating string data may include the
name of an application to be invoked, a user ID, state data
(which may specity a starting point for the application to be
invoked), and/or other pertinent data.

In the distributed tier 206, the users 202 may access a
presentation module 206 A which can be configured to gen-
erate interfaces and generally manage interaction with the
users 202. The distributed tier 206 may include a .NET or
WAS server, for example, configured to perform various data
processing functions. An interface module 206B may be con-
figured to route or communicate calls to or from the presen-
tation module 206A or a business process management
(“BPM”) system 206C (e.g., such as a “Global360” or
“G360” BPM system). The interface module 206B may also
provide MQ abstraction, such as when communicating
requests or other data with the mainframe system 204. The
business process management system 206C may provide
workflow management, imaging, or archiving functions for
various aspects of the invention. In operation, a user 202
configuring an application may submit a constructed appli-
cation (e.g., built by customizing user interfaces or screens, or
collecting data for the screens) to the business process man-
agement system 206C for approval through another opera-
tional area or by management personnel of a financial insti-
tution. In various embodiments, a constructed application
may be saved in XML format, for example, and then submit-
ted for approval to the business process management system
206C. The XML -formatted application or interface may be
derived from state data associated with work performed by
the user 202. It can be appreciated that use of state data
permits users 202 to return to an application at a prior stage of
completion, perhaps to revise or continue work on the appli-
cation.

Referring again to FIG. 2, data requests or calls may be
communicated through an MQ interface 206D of the distrib-
uted tier 206 through an MQ hub 208 to the mainframe system
204. In various embodiments, such data requests or calls may
be communicated to the mainframe system 204 via a variety
of suitable protocols. An MQ interface 204A of the main-
frame system 204 receives communications from the MQ hub
208 and passes them to an EAI framework 204B. In various
embodiments, the EAI framework 204B may be configured to
serve as an MQ connector, an XML generator or translator,
and/or a field level data validator for data communicated to
and from the mainframe system 204. The EAI framework
204B may be a distributed computing system that operates
various functions of an organization or financial institution,
such as desktop functions, teller transactions, online banking
activities, and many others. In various embodiments, the EAI
framework 204B may be configured for communication with
one or more external data sources 222, which may include
one or more non-mainframe-based data sources Non-limiting
examples of non-mainframe-based data sources 222 include
Oracle databases, Lotus Notes databases, and the external
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data sources 222 may include other types of storage devices
or applications maintained or executed on an application
server or server cluster.

In operation, the EAI framework 204B may receive XML-
formatted state data and call a service in response to the
received data. The XML-formatted data may be parsed, vali-
dated, or otherwise processed when the called service is
executed. The processed data may be compared against a
business rules engine 204C of the mainframe system 204. The
business rules engine 204C may contain one or more rules
that can be triggered based on data processed by the main-
frame system 204. An application builder 204D may be
operatively associated with the business rules engine 204C. In
various embodiments, the application builder 204D may be
configured for creating presentation definitions in XML,
HTML, or for using custom tags, for example. The business
rules engine 204C may be configured to support rule defini-
tions and pre-processing or post-processing of transaction
data. Based on the state data contained in the communicated
data, the mainframe system 204 may select a blank presenta-
tion template for communication back to the user 202 or a
preconfigured presentation based on existing state data.

Based on the application invoked and the state data, the
mainframe system 204 evaluates the screen, interface or other
application, and modifications or revisions thereto, desired by
the user 202. In performing this evaluation function, the
mainframe system 204 may access one or more before-rules
and/or one or more after-rules stored in the business rules
engine 204C. For example, if an account number is in the state
data of the data communicated to the mainframe system 204,
a before-rule may be applied to trigger a number of transac-
tions or data retrieval actions, for example, prior to returning
the screen or application to the user 202. Likewise, an after-
rule may be configured to determine whether the account
number is numeric and then invoke an EAI framework 204B
service that retrieves certain data in accordance with the
numeric account data. An another example of an after-rule is
a rule that navigates from screen to screen based on retrieved
data, such as once numeric account data is retrieved or once
user authorization is confirmed. In still another example, a
subsequent screen can have an associated before-rule that
retrieves or authorizes account data or other account infor-
mation once the screen is activated. In various embodiments,
the before-rules and after-rules may be generally considered
application logic employed by the mainframe system 204 and
may be stored as XML -based data.

In various embodiments, the business rules engine 204C
may include one or more configurable screen definitions,
each of which define one or more aspects of a given screen,
interface or application. For example, screen definitions may
determine whether labels, tables, pick lists, drop-down
menus, check boxes, radio buttons, or many other elements
are displayed or can be accessed on a screen or interface. In
addition, the screen definitions may determine whether one or
more complex objects are applied to a screen. Such complex
objects may employ one or more other individual objects. An
example of such a complex object is a pick list, including a
label for the pick list, values for the pick list, and actions
associated with selecting items in the pick list. Embodiments
of the invention may facilitate multiple embellishments such
as determining an action when a check box is checked, such
as opening access to a new portion of the screen, for example.
It can be appreciated that such screen configuration is facili-
tated without requiring formal programming or coding of
scripts by the user 202.

In providing return communications of screens, interfaces,
applications or other data to the user 202, an XSLT transfor-
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mation or translation may be performed in certain embodi-
ments to provide HTML or another suitable protocol which
can be viewed on a browser employed by the user 202. Such
transformation or translation may be performed by one or
more portions of the distributed tier 206, for example, or other
components of the system architecture 201.

FIG. 3 includes a process flow diagram illustrating an
example of processing data between the user 202 and the
mainframe system 204. At step 302, state data may be
retrieved from the persistency layer or permanent storage of
the mainframe system 204. At step 304, input data commu-
nicated from the user 202 in the form of an inbound XML
message, for example, may be parsed by a called parsing
service of the EAI framework 20413 to analyze the contents
of'the communicated XML message and update the state data.
The business rules engine 204C may then be invoked at step
306A to evaluate any applicable after-rules associated with
the current interface or application of the user 202; likewise
the business rules engine 204C may invoked at step 306B to
evaluate any applicable before-rules to be applied to the user
202 interface. Application of the before-rules and after-rules
atthese steps may also trigger events such as changing a field
in the state data, invoking a service of the EAI framework
20413 to read a database and then update the state data, send
an e-mail, or many other actions. At step 308, updated state
data associated with the user 202 session may be stored to the
persistency layer of the mainframe system 204.

At step 310, the mainframe system 204 may retrieve a
user-configured presentation layer outline to be applied as the
next user interface. Based on the current state data, the pre-
sentation layer outline may be expanded to accommodate the
internal structure of the state data at step 312. The mainframe
system 204 may then evaluate the presentation layer outline
on a display object basis and create an output XML message
at step 314. At step 314, each display object may be interro-
gated to determine one or more of the following: should it be
displayed, e.g., based on a business rule?; what is the object
type, e.g., static or variable?; what are the object attributes,
e.g., static or rule-based?; what are the object properties, e.g.,
static or rule-based?; how is the object populated, e.g., static
from state data, static pick list, dynamic pick list invoking
EAI services, defaulted, or other?; what are the object events,
e.g., static or rule based?; and/or other considerations. At step
316, the output XML message may be communicated back
through the EAI framework 204B ultimately to be trans-
formed and viewed on a browser of the user 202.

Referring now to FIGS. 4A through 4D, examples of inter-
faces configured for browsing portions of the mainframe sys-
tem 204 are shown. In these examples, data associated with an
application called New Account Proposal (i.e., “NAP”) are
displayed. With reference to FIG. 4A, the screen 402 displays
a COBOL definition of fields 404, including a layout descrip-
tion wherein the whole layout is 33,886 bytes in length; a
G360-user-required-field is 137 bytes in length with an offset
or displacement of zero; a user-key field is 40 bytes in length,
which is a sub-field of the G360-user-required-field and also
starting at zero. In this example, the G360-user-required-field
comprises a collection of multiple fields.

With reference to FIG. 4B, various components of the EAI
framework are displayed in a screen 406, including various
XML tag names 408. The screen 406 demonstrates how com-
municated XML documents can be identified and processed
by the mainframe system 204, such as by mapping the XML
documents into a layout for execution by a program or appli-
cation. For example, for a submitter-login field, a value would
be provided for a corresponding OperID tag name. FIGS. 4C
and 4D show additional aspects of the XML tag names such
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as default values (see screen 410 of FIG. 4C) and edit table
identification (see screen 412 of FIG. 4D) which can be
configured for use by the EAI framework 204B of the main-
frame system 204.

Referring now to FIG. 5, a screen display 502 illustrates an
example of an edit table 504 for the NAP index (described
above). The edit table 504 displays screens or interfaces that
are registered with the NAP index. Based on the state data of
the user 202 communicated to the mainframe system 204, the
edit table 504 can be applied to identify a starting point for a
given interface or application. In the context of the example of
new account proposals, the edit table 504 includes various
different starting points and different screens that are regis-
tered with a particular application. As shown, the edit table
504 may include designations for true/false rules collections
506, designations for before-rule collections 508, and desig-
nations for after-rule collections 510. In general, the edit table
504 may at least partially direct the activity of the mainframe
system 204 in determining where to go to find information
and what tasks or transactions to perform for a given appli-
cation.

With reference to FIGS. 6A through 6C, accessing the
“NAPCIPID” key on the edit table 504 of FIG. 5 generates
screen displays 602, 604 for a NAP customer information
page. As shown, the screen display 602 may include object
types, object IDs, template table (“T-TBL”), and rule num-
bers (“RUL#”) among other field sets or field values. The
objects may elements such as banners or checkboxes, for
example, or may be complex objects which comprise a col-
lection or arrangement of individual objects. For example, a
“template” may represent a collection of screen components
for display on an interface or application. As shown in the
screen display 604, fields such as repeating group (“RGI”)
606, attributes 608, tool tips 610, labels 612, classes 614,
styles 616, on-clicks 618, and map-to tags 620 may be
included. For example, the on-clicks 618 may indicate that a
task or nction is to be performed once a selection is made in a
configured screen or interface. The map-to tags 620 may be
configured to map to a tag name in the state data; for example,
“atCIPCustInd” may be mapped to a corresponding name in
the state data. It can be appreciated that state data obtained
from various user 202 sessions can be leveraged in connection
with embodiments of the invention to direct transactions, call
applications, or execute data retrieval functions occurring
within the EAI framework 204B or from external data sources
222 by applying definitions naturally embedded within an
extensible language such as XML.

FIGS. 6C and 6D show screen displays 632, 634 which
result from reviewing the “banner” object presented on the
screen display 602. These displays 632, 634 demonstrate that
the complex object represented by the “banner” template
includes a number of individual objects, such as different
labels. Inaddition, the “banner” template may be a reusable or
transferable component for different applications or inter-
faces constructed by accessing the mainframe system 204.

With reference to FIG. 7A, a screen display 702 illustrates
an interface that can be used as business rules engine builder
to access the business rules engine 204C of the mainframe
system 204. The interface permits the user 202 to select from
among different rules collections 704 such as by accessing a
drop-down menu, as shown. FIG. 7B shows that the “Global
360 True/False Collection” 706 has been selected; and FIG.
7C shows a sampling of the individual rules 708 contained
within the “Global 360 True/False Collection” 706. FIG. 7D
illustrates that if rule ID “A42” 710 is selected from the list of
individual rules 708, various characteristics of the rule can be
displayed or modified, such as rule description 712, rule type
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714, rule trigger operator 716 (e.g., “greater than” or “less
than” or “equal to”), and/or trigger level 718. For example, in
the rule shown, if an entry is made in a field called “BROA”
(which may represent “bank regional office account™), and
the “authResponse” is equal to an “A”, then one point is given.
Since one point is greater than the trigger level of zero, the
rule is activated then the action of “Display D2 entry fields™ is
executed. In contrast, if the rule has a false condition, then this
action is not executed. FIG. 7E illustrates examples of difter-
ent rule types 714; and FIG. 7F illustrates different examples
of rule data types 720. It can be appreciated that rules in the
business rules engine 204C may perform a variety of tasks or
functions when triggered. For instance, rules may be config-
ured to send e-mails, to set the next screen that should be
presented in an application, to add a field to a screen in the
application, and/or many others. The rule data types 720 may
beusedto setafield in the state data based on a lookup into the
edit table. For example, if the field value is “PA”, then another
field in the state data can be connected to the lookup value,
which in this case would be “Pennsylvania” for the “PA” field
value.

With reference to FIG. 8, a screen display 802 illustrating
a logging utility that can be used by the EAI framework 204B
to track messages (e.g., DSS messages) communicated
through the mainframe system 204. Such messages may be
communicated in association with the activity of users 202 in
modifying screens, interfaces, or other applications. FIG. 9
shows an example of a specific initiation message and gener-
ally illustrates the kinds of messages that can be processed by
the mainframe system 204. In various embodiments, the sys-
tems described herein may perform message authentication
including token processing (e.g., critical messages can be
secured, validated through a token or one-time use token,
tokens may expire after a configurable time period, stand-
alone token processing—a token routine can be used to
authenticate distributed system access between thick and thin
client applications); message security and alerts (e.g., alerts
configurable by application ID which can be communicated
to a pager, consol log, or report); rule-based message publi-
cation (e.g., messages can be queued or posted based on
content, and a single message can have multiple publication
rules, allowing for multiple subscription vehicles or publica-
tion clearinghouses); rule-based store and forward which
allows EAT applications to store messages for processing at a
later time based on message content (e.g., number of attempts
and wait interval can be configured).

FIG. 10 shows an example of an output message 1002
matched with an XSLT transformation, wherein an object
type equals “div”” will be transformed by the XSLT to create
a “div” tag in HTML. The output message 1002 may also be
reviewed to determine that attributes called “id” and “the-
Screen” are present in the message 1002. Through the XSLI'T
transformation, source code may be generated, such as in
HTML format which can be processed by a browser of the
user 202.

An example of an output screen 1102 generated or config-
ured by auser 202 is shown in FIGS. 11A and 11B. The screen
display 1104 demonstrates that once “Executorships™ is
selected in the “Category” field 1106, then an on-click rule is
triggered to display only one account type for the “Account
Type” field 1108, which is the “1-Executor/Administrator/
Ancillary” account type.

Another example of an output screen 1202 is shown in FIG.
12. A section 1204 of the screen 1202 requests that states
“check all that apply” with respect to various status identifiers
for an individual client of a financial institution (i.e., benefi-
ciary, grantor, donee, sprinkle, guardian and settlor). FIG. 13
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includes a screen display 1302 presenting an edit table 1304
associated with the output screen 1202 of FIG. 12. As shown
at line 70 of the edit table 1304, there are entries for “chk-
BoxHTML2” as an object type 1306 and “capacities” as its
corresponding object ID 1308. As shown in FIG. 14, a screen
display 1402 displays a “Radio Control Parm” table 1404
which controls lists for screens and interfaces. As shown,
entry 71 of the table 1404 points to a domain value table 0f 29;
has a positive or “Y” required indicator (“RI”); and has a
direction indicator (“DI”) value of 4 (which directs the dis-
play of 4 boxes across the screen until the next line is
reached—as shown in the section 1204 of the output screen
1202, there are 4 boxes displayed on a first line followed by 2
boxes displayed on a second line). The table 1404 is also a
dynamic table, which means that the table 1404 is based on
one or more dynamic features, such as actual values on the
output screen 1202 may change based on user-entered data,
for example. In general, it can be appreciated that many
changes in screen configurations can be readily and conve-
niently converted into what otherwise might be complex
source code and implemented in a computer system by
employing the enhancements offered by embodiments of the
invention.

In various embodiments, the business rules engine builder
(as described above) may be used to build its own aspects or
features. FIG. 15 displays an update rule screen 1502, includ-
ing definitions for “Rule AAB” 1504, in which the rule 1504
returns a “true” value if the “schemaName” field 1506 is
greater than (“GT”) blank space. That is, one point (“17) is
assigned if “schemaName™ 1506 is greater than blank spaces
or a blank entry. It can be seen that since one point is greater
than zero (which is the trigger level 1508), then the rule would
return a “true” value in this scenario. As shown in the main-
frame-based screen 1602 of FIG. 16, the “AAB” rule number
1604 (“RUL#”) controls whether a tag help message and
fieldset section 1508 will appear on the “Update Rule” screen.
If the AAB rule returns a “true” value, then objects with keys
310, 315, 320, 325 and all descendants (“PCK”) thereof will
display on the screen 1502. As shown in the update rule screen
1702 of FIG. 17, the trigger level 1704 for the “AAB” rule
1706 has been changed to a value of “1” which will effectively
prevent the rule 1706 from being triggered. That is, in this
scenario the condition points value 1708 will never exceed the
trigger level value 1704. FIG. 18 illustrates the now modified
update rule screen 1802 without the tag help message and
fieldset section 1508, because the “AAB” rule 1706 returns a
“false” value and the screen builder will not display the
objects in the section 1508.

In developing the mainframe-based EAI architecture and
framework embodiments described herein, the inventors have
discovered the benefits of leveraging existing legacy applica-
tions, creating a data synchronization vehicle across disparate
platforms and databases, combining disparate data from mul-
tiple platforms into the same user interface, facilitating mul-
tiple message format brokering, allowing multiple transports
(e.g., MQ), and/or allowing multiple message protocols (e.g.,
XML). Within an EAI framework, legacy integration can be
readily accomplished: advanced capabilities’ can be created
including a business rules engine; publish and subscribe func-
tionality and rules-based store and forward processing can be
executed; various business areas of a financial institution
(e.g., retail and non-retail) can be leveraged; and distributed
components can be introduced including web services inte-
gration for messages, for example, and an XSLT framework
for template-based development.

FIG. 19 illustrates an example of an EAI framework 1902
structured in accordance with embodiments of the invention.
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Various customers or channels 1904 may interact with the
EAI framework 1902 through a variety of communication
media and protocols 1906, as shown. In the exemplary con-
text of a financial institution, non-limiting examples of com-
munication channels 1904 include teller systems 1904A,
branch systems 1904B, call center systems 1904C, account
links 1904D, computer systems 1904E, mobile computer sys-
tems or access devices 1904F, and/or interactive voice
response (IVR) systems 1904G. Likewise, non-limiting
examples of the communication media and protocols 1906
include MQ-Series 1906A, HTTP 1906B, TCP/IP 1906C,
LUG6 1906D, and SNA 1906E. Within the EAI framework
1902, which may be structured for operation in a mainframe
or mainframe-based system, a number of components may be
included for various transactions or functions. For example,
the EAI framework 1902 may include a transaction routing
and load balancing layer 1902A; a data protocol conversion
layer 1902B; a data validation layer 1902C; a message bro-
kering layer 1902D; an application function layer 1902E;
and/or a data persistency layer 1902F.

Referring now to FIG. 20, the EAI framework 2002 may be
structured with a mainframe-based, XML rules-based engine
that assists with data communication and processing with
customers or channels 2004 through an application server tier
2006. The channels 2004 may communicate with the appli-
cation server tier 2006 through one or more types of commu-
nication media or protocols 2008, as shown. In conventional
mainframe environments, COBOL or another type of pro-
gramming architecture is usually employed which can be
considered “flat” or one-dimensional in the sense that such
programming does not fundamentally possess a descriptive
language that describes where elements (e.g., objects or com-
plex objects) canbe accessed. In contrast, embodiments of the
invention may employ a business rules engine expressed
using an extensible language such as XML, for example, as a
basis for the rules triggered and executed by the system.

At step 2022, a URL search string may be initiated from a
customer or channel 2004 through one of the communication
media or protocols 2008 for routing to an application server in
the application server tier 2006. An example of such a URL
search string is illustrated in FIG. 21. At step 2024, the URL
search string may be converted into XML (or another suitable
language) and then communicated to the EAI framework
2002, such as via MQ. An example of the URL search string
as converted into XML is demonstrated in FIG. 22. A reply
XML is created or generated in the EAI framework 2002 at
step 2026 (an example of the XML reply is shown in FIG. 23).
At step 2028, a transformation is selected and executed on the
reply XML (an example of which is shown in FIG. 24) and
HTML may be generated (an example of which is shown in
FIG. 25). At step 2030, JavaScript files may be appended (as
shown in FIG. 26) and DHTML may be communicated back
to the customer or channel 2004 through the communication
media or protocol 2008 (see example screen shown in FIG.
27).

Those skilled in the art will appreciate that the EAI frame-
work of the embodiments of the invention reduce or eliminate
the need to rewrite programming or duplicate data into dif-
ferent distributed applications. A core system of financial
systems, for example, such as trust systems, CIF systems,
customer information systems, and many others can be main-
tained and accessed through a mainframe system. The EAI
framework provides an enterprise service bus which can
translate XML, MQ, HTTP, delimited format, and data trans-
lations, while insulating or securing data from a distributed
application server system. Embodiments of the invention
therefore leverage the benefits of power, control and security
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which arise from using a mainframe system in contrast to
excessive use of distributed application servers, while also
promoting a significant browser-based experience for cus-
tomers or channels that access the mainframe system.

The examples presented herein are intended to illustrate
potential and specific implementations of the present inven-
tion. It can be appreciated that the examples are intended
primarily for purposes of illustration of the invention for
those skilled in the art. No particular aspect or aspects of the
examples are necessarily intended to limit the scope of the
present invention. For example, components of the main-
frame-based systems described herein may vary based on
business requirements: EAI parsing algorithms can be called
from both batch and on-line programs and are configurable;
EAI tagging algorithms can be called from both batch and
on-line programs and are configurable; routing rules are con-
figurable; URLs are configurable; both synchronized and
non-synchronized messages can be supported; and SOAP
messages can be communicated to allow and facilitate web
services communication.

Itis to be understood that the figures and descriptions of the
present invention have been simplified to illustrate elements
that are relevant for a clear understanding of the present
invention, while eliminating, for purposes of clarity, other
elements. Those of ordinary skill in the art will recognize,
however, that these sorts of focused discussions would not
facilitate a better understanding of the present invention, and
therefore, a more detailed description of such elements is not
provided herein.

Any element expressed herein as a means for performing a
specified function is intended to encompass any way of per-
forming that function including, for example, a combination
of elements that performs that function. Furthermore the
invention, as may be defined by such means-plus-function
claims, resides in the fact that the functionalities provided by
the various recited means are combined and brought together
in a manner as defined by the appended claims. Therefore,
any means that can provide such functionalities may be con-
sidered equivalents to the means shown herein.

In general, it will be apparent to one of ordinary skill in the
art that various embodiments described herein, or compo-
nents or parts thereof, may be implemented in many different
embodiments of software, firmware, and/or hardware, or
modules thereof. The software code or specialized control
hardware used to implement some of the present embodi-
ments is not limiting of the present invention. For example,
the embodiments described hereinabove may be imple-
mented in computer software using any suitable computer
software language type such as, for example, C or C++ using,
for example, conventional or object-oriented techniques.
Such software may be stored on any type of suitable com-
puter-readable medium or media such as, for example, a
magnetic or optical storage medium. Thus, the operation and
behavior of the embodiments are described without specific
reference to the actual software code or specialized hardware
components. The absence of such specific references is fea-
sible because it is clearly understood that artisans of ordinary
skill would be able to design software and control hardware to
implement the embodiments of the present invention based
on the description herein with only a reasonable effort and
without undue experimentation.

Moreover, the processes associated with the present
embodiments may be executed by programmable equipment,
such as computers. Software or other sets of instructions that
may be employed to cause programmable equipment to
execute the processes may be stored in any storage device,
such as, for example, a computer system (non-volatile)
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memory, an optical disk, magnetic tape, or magnetic disk.
Furthermore, some of the processes may be programmed
when the computer system is manufactured or via a com-
puter-readable medium. Such a medium may include any of
the forms listed above with respect to storage devices and may
further include, for example, a carrier wave modulated, or
otherwise manipulated, to convey instructions that may be
read, demodulated/decoded and executed by a computer.

It can also be appreciated that certain process aspects
described herein may be performed using instructions stored
on a computer-readable medium or media that direct a com-
puter or computer system to perform process steps. A com-
puter-readable medium may include, for example, memory
devices such as diskettes, compact discs of both read-only and
read/write varieties, optical disk drives, and hard disk drives,
A computer-readable medium may also include memory stor-
age that may be physical, virtual, permanent, temporary,
semi-permanent and/or semi-temporary. A “computer-read-
able propagation medium” may involve one or more data
signals transmitted on one or more carrier waves.

A “computer” or “computer system” may be, for example,
a wireless or wire line variety of a microcomputer, minicom-
puter, server, mainframe, laptop, personal data assistant
(PDA), wireless e-mail device (e.g., “BlackBerry” trade-des-
ignated devices), phone, smart phone, cellular phone, cable
box, pager, processor, fax machine, scarrier, or any program-
mable device configured to transmit and receive data over a
network. Computer devices disclosed herein may include
memory for storing certain software applications used in
obtaining, processing and communicating data. It can be
appreciated that such memory may be internal or external to
the disclosed embodiments. The memory may also include
any means for storing software, including a hard disk, an
optical disk, floppy disk, ROM (read only memory), RAM
(random access memory), PROM (programmable ROM),
EEPROM (electrically erasable PROM), and other computer-
readable media.

In various embodiments of the present invention disclosed
herein, a single component may be replaced by multiple
components, and multiple components may be replaced by a
single component, to perform a given function or functions.
Except where such substitution would not be operative to
practice embodiments of the present invention, such substi-
tution is within the scope of the present invention.

While various embodiments of the invention have been
described herein, it should be apparent, however, that various
modifications, alterations and adaptations to those embodi-
ments may occur to persons skilled in the art with the attain-
ment of some or all ofthe advantages of the present invention.
The disclosed embodiments are therefore intended to include
all such modifications, alterations and adaptations without
departing from the scope and spirit of the present invention as
set forth in the appended claims.
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What is claimed is:

1. A programmable apparatus for use in a computing envi-
ronment, the apparatus comprising:

a browser operatively associated with at least one proces-
sor and programmed to operate in a distributed comput-
ing environment, wherein the browser is configured for
accessing at least the following portions of a mainframe
system:

(1) at least one enterprise architecture framework (EAI)
component of an EAI framework operatively associ-
ated with the mainframe system,

(i1) an extensible language tag name including at least
one of an associated default value or an edit table
identification, and

(iii) an edit table entry.

2. The apparatus of claim 1, wherein the edit table includes
a starting point for configuring an interface.

3. The apparatus of claim 1, wherein the edit table includes
at least one designation for a true/false rules collection.

4. The apparatus of claim 1, wherein the edit table includes
a designation for at least one before-rule collection.

5. The apparatus of claim 1, wherein the edit table includes
a designation for at least one after-rule collection.

6. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one object type in the main-
frame system.

7. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one object ID in the main-
frame system.

8. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one template table in the
mainframe system.

9. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one rule number in the main-
frame system.

10. The apparatus of claim 1, wherein the browser is further
configured for accessing aspects of at least one complex
object in the mainframe system.

11. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one on-click rule in the
mainframe system.

12. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one map-to tag in the main-
frame system.

13. The apparatus of claim 1, wherein the browser is further
configured for accessing at least one screen definition in the
mainframe system.

14. The apparatus of claim 13, wherein the screen defini-
tion is associated with an element selected from the group
consisting of label, table, pick list, drop-down menu, check
box, and radio button.
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